Slit2/Robo1 promotes synaptogenesis and functional recovery of spinal cord injury.
Neuronal network reconstruction is a pivotal determinant for functional recovery after spinal cord injury (SCI), the process of which includes synaptogenesis. Slit2 protein has been identified as a key regulator of axon regeneration and synapse formation in the vertebrate. Meanwhile, RhoA is the converging cascade of inhibitory molecules that interrupt synaptic plasticity in SCI. In the present study, we investigated the interaction among Slit2, Robo1, and RhoA and the potential roles of Slit2 in the pathological process of SCI. We showed that Slit2 was decreased, whereas Robo1 and RhoA were increased in the same surviving neurons in the spinal cord following SCI. We also found that inhibition of Slit2 led to upregulation of the expression of Robo1 and RhoA. However, the severe dysfunctions of the locomotor performance induced by SCI were reversed by treatments of Slit2-N, the active portion of Slit2, knockdown of Robo1 by the RNAi lentivirus, or inhibition of RhoA by the C3 exoenzyme, respectively. Further results suggested that downregulation of Slit2 and therefore upregulation of Robo1 and RhoA inhibited the activity of growth cone and hindered the formation of new synapses of surviving neurons near the injury sites of the spinal cord following SCI. Our study indicated a new mechanism of deficiency of synaptogenesis during the development of SCI and provided a potential strategy for the treatment of SCI.